Abstract-Employers worldwide are seeking engineers who possess a more complete professional skillset that could be useful in the constantly changing globalized economy. For this reason, engineers are expected to have leadership, communication, and teamwork skills, in addition to analytical skills. Furthermore, they are also expected to have attributes of global competency, which would help them thrive in the global workforce. A plethora of information and studies exist on undergraduate students and how institutions are helping students increase their global competency through methods such as international exchange and study abroad programs. Despite these efforts, there is little information on engineering doctoral students and methods for increasing their levels of global competency. Doctoral students are at the forefront of scientific and technological innovation and discoveries, so it is critical that they are trained to work effectively in diverse environments. This study comparatively examines the intercultural experiences of a) engineering Ph.D. students from the U.S. who traveled abroad, and b) international engineering Ph.D. students who traveled to the U.S. Findings indicate that students tended to prepare themselves for travel abroad in various ways, and that negative experiences of domestic students abroad are related to a mismatch between pre-travel expectations and actual experiences. International students more frequently mention cross-cultural differences, and those with greater levels of support tended to report easier adjustments. Findings can be applied toward helping U.S. and international academic institutions identify strategies to develop graduate students' global competency levels.
INTRODUCTION
The world we live in is a vastly interconnected place. Each country is intertwined and dependent on other parts of the world. Countries will continue to become even more interconnected in the future, and this calls for universities to prepare their students to enter a globalized workforce through enhancing students' global competency levels. While an important concept, many different definitions of global competency have been proposed. One definition of global competency is the ability to communicate effectively and appropriately in intercultural situations [1, pp. 247] . Based on this definition, global competency would depend on the individual's awareness, skills, and mindset in one's specific cultural setting. For example, specific aspects of global competency can include world knowledge, foreign language proficiency, cultural empathy, ability to work effectively with individuals from different cultures, and ability to practice one's profession in an international setting.
Historically, engineering degrees have been intensive programs in math, design, theory, and physics while classes for developing other skills that would lead to global competency have been viewed as tangential to the engineering curriculum [2] . This phenomenon also holds for engineering graduate studies, where programs commonly promote a high technical preparation while leaving aside other professional skills [3] [4] [5] . However, by the time they join the workforce, graduate students will be required to work effectively doing research or performing in industry within an internationalized framework. Some of the problems needing global collaboration have been listed in the National Academy of Engineering's Grand Challenges of Engineering, such as making solar energy economical, providing access to clean water, and engineering better medicines [6] . Therefore, increasing global competency in graduate engineering students is paramount to their success and the future of our society.
This study considers two groups of graduate engineering students: a) domestic U.S. students and, b) international students enrolled in U.S. institutions. We collected qualitative data from interviews including a variety of questions to investigate aspects of students' global competency development: understanding of other's world views, cultural self-awareness, adaptability and adjustment to new cultural environments, open-mindedness, second language proficiency, international experience, leadership, and other relevant information. The goal of this research is to gain more knowledge regarding the experiences of graduate students as they transition and work in a foreign country using a comparative framework between the two groups of students.
II. BACKGROUND
There is some history behind the birth of the need of global competence among engineers. Up until the last few decades, engineering education worldwide has dealt primarily with preparation to work in one's own country [7, pp. 433 ]. An increase in globalization and mobility in working engineers, as well as concerns with economic competitiveness and employability of engineers has required countries to reevaluate what competencies are needed for an engineer working in such diverse environments. In the United States during the 1990's, engineering education shifted accordingly to creating more flexible engineers to work internationally through establishing new accreditation criteria for engineering programs [7] . European nations have begun preparing their engineers to be mobile and transition to working throughout the entire European Union. Latin America has followed as well by placing more emphasis on global competency in engineers' education [7] . Therefore, the development of global competency is currently an essential quality of engineers.
Nowadays, global competency is a widely discussed topic, and because it has multiple aspects, multiple definitions have been put forth. Deardorff, for example, looked into how people think of and define global competency [1, pp. 242] . Participants in her study were asked to rate multiple definitions of global competency, and broad definitions were more widely accepted. The definition most highly favored was: "Knowledge of others; knowledge of self; skills to interpret and relate; skills to discover and/or to interact; valuing others' values, beliefs, and behaviors; and relativizing one's self. Linguistic competence plays a key role." Her study showed that although global competency is hard to define and is constantly changing, it is important to continue assessing students' global competency levels and the best way to do so is through a mixture of qualitative and quantitative measures [1] . This study uses a qualitative approach to analyze the development of global competence skills among engineering students.
There has been a lot of research on identifying the best strategies to promote global competence among engineering undergraduate students. Universities everywhere are finding ways to prepare their students for practicing in an international workforce, therefore they are interested on finding such strategies. Lohmann et al. [8, pp. 119 ] have discussed how engineering programs are finding ways to incorporate language preparation, coursework in global studies, and transnational design. In addition, many universities offer a co-major or dual major program in which students earn two bachelor degrees, one in engineering and the other in liberal arts or international studies. Other options include certificates in international engineering and many institutions also encourage international experiences, where the most common form for engineers is research or study abroad [8] . Downey et al. present more information on global competency in engineering students and show that international experience is one of the best ways to instill global competency [9, pp. 111] . International enrollment specifically pushes students out of their comfort zone and immerses them in another culture for a longer period of time. Other methods of increasing global competency are international projects, international work placement, international field trips, and integrated class experience.
Although there is still debate about which strategies are more efficient.
Within the analysis of students' experiences abroad, it has been shown that short-term periods of study abroad positively affect the development of intercultural sensitivity [10] . However, there is also evidence that longer periods of stay have more significant and enduring impact on students [11] . Also, Douglas and John-Rikkers have shown that the difference between a student's point-of-origin and the location of a study abroad program would have a positive effect on the students' development of worldmindedness, defined as "the extent to which individuals value the global perspective on various issues" [12] . Therefore, these factors have been already pointed out for consideration when students' decide the international endeavors they may undergo.
Even though the research on understanding the effects of students' experiences abroad is vast, it is mainly focused at the undergraduate level. However, the experiences of graduate students may differ from those of undergraduates, since graduate students tend to be older, have different academic expectations, are involved in research, and may have different worldviews and understandings. Therefore we should consider these differences when analyzing the development of global competency skills of graduate students.
It is important to start analyzing these effects on students at the graduate level since they will be also facing the challenge of joining a global workforce. Gearon [13] has pointed out that graduate students should seek having international experiences that would make them more competent professionals. He mention the efforts of different institutions supporting graduate students achieving this goal in the areas of medicine, law and engineering [13] .
Furthermore, in engineering, the proportion of international graduate students tends to be larger than in the undergraduate population, therefore we must consider the potential differences in their experiences developing global competence due to their international status. Research has shown that international sojourners have usually lower adjustment rates than domestic U.S. students when relocating at U.S. universities [14] , but to the best of our knowledge there is no literature on these differences at the graduate level.
Some studies have explored how the international experiences affect graduate students; however, these analyses have been mainly focused on international students in the U.S. [15] [16] . For example, in the qualitative analysis performed by Jiang, Chinese engineering graduate students were interviewed to understand their intercultural learning process during their time attending U.S. graduate schools [16] . The results showed that even though the students were exposed to a high diversity of cultures and people, they did not to recognize any changes in their mindset in terms of their "values and beliefs, prejudices and stereotypes." The students reported that language barriers and cultural differences were their main challenges to engage in inter-cultural interactions [16] . They also reported detraction from looking for opportunities to interact with individuals outside of their comfort zone because of the presence of a strong peer-network of other Chinese students. In the academic aspect, students also reported to be challenged to adapt to the independent learning style, and struggling with the lack of instructions or guidance [16] . Other studies have explored the experiences of Indian engineering graduate students in the U.S. in terms of their acculturation [17] and shifts in their own cultural expectations [18] . The analysis of the experiences of international graduate students in the U.S. has also include exploring the factors determining the students' levels of satisfaction with their academic programs and their social relationships [19] . Perruci and Hu reported that the level of contact with U.S. students, language skills and perceived levels of discrimination were strongly correlated with the student' level of academic satisfaction [19] .
On the other hand, the analysis of the experiences of U.S. domestic graduate students abroad it is also very limited. Sciaky et al. [20] based on the claim that "graduate students who gain experience practicing science outside the U.S. will be better prepared to participate in [the] global scientific community" analyzed the experiences of about a dozen graduate students going abroad for research experiences and conclude that the challenges they faced were generally overcome and outnumbered by the perceived rewards.
Analyzing both groups of students: domestic U.S. students going abroad and international students in the U.S. would have value due to the different perspectives and challenges they hold. Therefore, further study is needed to show how global competency can be developed among engineering students at the graduate level considering both of these groups.
Thus, by examining comparatively international graduate engineering students attending U.S. institutions as well as domestic graduate engineering students in the U.S. we envision to contribute to the current body of knowledge that is more focused on the global competency gains of undergraduate engineering students. Finally, we aim to contribute identifying strategies to effectively increase these global competencies among all graduate engineering students. It is envisioned that these strategies will inform program administrators, graduate programs, and key stakeholders to make decisions aligned with preparing engineering graduate students for working in diverse environments.
III. METHODS
We conducted interviews to delve deep into students' global experiences. We administered these interviews to graduate engineering students at a large, research-intensive Midwestern university. The respondents vary in their engineering discipline. We interviewed four domestic U.S. graduate students who traveled abroad for conferences or research. For comparison, we interviewed eight international students who traveled to the Midwestern institution for graduate studies. After conducting the interviews they were transcribed by a private third party, we analyzed the transcripts using opencoding and thematic analysis in Dedoose software. We considered this method appropriate for the exploratory nature of this research.
IV. ANALYSIS AND RESULTS

A. Experiences of U.S. Domestic Students Abroad
We interviewed four domestic graduate engineering students, three men and one woman. Their lengths of stay varied between one to three weeks abroad for reasons such as an international conference or conducting research. The three research questions that were used to build the interview protocol, were the following:
1) How do students prepare for their international experience? 2) How would they describe their experience? 3) How relevant are their experiences to their personal and professional network?
In this section the evidence gathered from the analysis of the students' responses are summarized according to these research questions.
a) Preparation to go abroad Besides the academic preparation (preparing a poster or a presentation), the students reported on preparing themselves through self-led online research about the things to avoid doing while in the host country. They expressed a concern on being respectful of the host culture. Students were not really interested in preparing for the language in the host country, since their stays were relatively short and all the people involved in the events they attended were able to speak English at a certain level. However, the student with the longest stay reported challenges to navigate the city due to these language limitations. They also reported doing some research about the touristic attractions in the host country since they considered these trips "once in a lifetime" opportunities.
b) Assessment of experiences
Students reported their experiences in terms of the differences they perceived between the U.S. and the country they were visiting. We classified these differences as neutral, positive, negative. The neutral differences were those where the students did not express positive or negative feelings attached to them. Their reflection on these differences can help them assess their own graduate experience compared to those students in the host country and reflect on the weight of their cultures into their work styles. The neutral differences students found by the students between the U.S. educational or research experience and that in the host country include: a) Cultural structures and the relevance of hierarchies, for example, a student talking about the structures in the host country mentioned: "the culture is very, very polite and you're very respectful of anyone who; a) is older than you, or b) has a position above you. So, it was really important like even just speaking to someone that you were very conscious of that and respectful." Acknowledging that this may be different from the style in the U.S. where students can often refer to professors by their first name if that is the way they introduce themselves. b) Work structures, students perceived that graduate students in the host country worked longer than they usually do and that they are more dependent in supervision, and c) Security levels, students perceived that research institutions in the host country had higher security standards than those in U.S. The identification of these differences can help establishing more efficient and successful research partnerships or work relationships in their future careers.
The positive experiences reported included academic growth due to the exposure to researchers from different places giving feedback to their work. Furthermore, they cited that their exposure to a different culture was something they enjoyed. As visitors they also got a good impression of the locals as they were always helpful towards tourists. It is envisioned that these positive experiences could help to set expected outcomes to plan the foreign forays for other students.
The few negative experiences they reported could be related to high expectations that the students were holding before going abroad. The student with the longest stay mentioned that the people in the host research laboratory did not have time for him, and that there was no specific project for him to work on. Another student reported how his expectations about the neatness of the host city were high; in consequence, seeing a relatively dirty and overpopulated city was something unexpected and disappointing. The exploration of these negative experiences helps noticing the relevance of setting realistic expectations before going abroad and can help on making recommendations to avoid the recurrence of similar episodes for future students.
c) Relevance of Their Experiences to Their Personal and Professional Networks
Students reported that they found it useful to meet different professors that may be helpful later in their career, as connections or potential employers. However, when questioned about other types of professional networks built, one student reported that he aimed to keep in touch with the people he met at the hosting institution but he did not succeed.
B. Experiences of International Students in the U.S.
We interviewed eight international graduate engineering students to obtain more in-depth information surrounding their global competency and experiences in the U.S. (six men and two women.) Students interviewed were from Colombia, Brazil, India, Pakistan, and China. The following three research questions were used to build the interview protocol for international students: The interview transcripts were analyzed using thematic analysis. In this section, we present the main four themes emerging from the analysis. We also consider some suggested implications for the challenges to improve global competency among international students.
a) Stonger focus on differences than similarities Interviewed international students consistently seemed to highlight cultural differences more often than similarities. Two interview questions asked them to compare their experiences in the US to their experiences at their home country, although did not explicitly use the word "differences." Only one question asked them to highlight their differences between their experiences as international students to other international students from different countries of origin. However, within this analysis, students mentioned differences between cultures ten times more than they commented on similarities. Students mentioned various differences between cultures as well as in their academic experiences.
Cultural differences that were mentioned when they compared their experience in the U.S. to that in their countries were:
• People in the U.S. seem more independent, having their own personal space and privacy, and a generally selfdriven culture.
• The U.S. is more culturally diverse, especially in a university setting.
• There are higher levels of awareness about social issues pertaining to gender and race within the U.S.
Students also mentioned differences in academia, for example, some students mentioned that they like the academic system in the U.S. and that they have access to more resources through it. All over, most students mentioned they have more opportunities academically in the U.S.
It is important to recognize cross-cultural differences as these students have done, but this tendency of disregarding similarities between cultures may represent a limitation in developing global competency. One student reflected on the importance of recognizing cultural differences and trying to understand and learn from those differences mentioning: "Listening and being aware of the differences is the first step in trying to establish a good process of adaptation and… it's a lot of listening instead of reacting and reflecting and acknowledging the differences. That helps me to adapt or adjust to new culture."
Miville et al. [21] , presented the construct of universal-diverse orientation (UDO) which reflects "an attitude of awareness and acceptance of both the similarities and differences among people." They developed a tool (the Miville-Guzman Universality-Diversity Scale, MGUDS) that has been extensively validated in different versions to measure global competence among different professional areas [22] . It has also been used to measure global competence among engineering students [23] [24] [25] .
From the UDO definition, we can observe that acknowledging and appreciating similarities can be equally important than the appreciation of differences. Therefore, helping students start recognizing and valuing similarities between their culture and the culture in the host country would play a role in increasing their global competency and being ready to transition into the global workforce. Universities are advised to take action accordingly, and try to find ways to shape graduate engineering students' comfort with differences and enhance their appreciation of differences as well as their appreciation of similarities between cultures.
b) Relevance of family ties and support Our interview protocol only contained one question mentioning family explicitly: "How did you prepare yourself to live in the U.S.? For example, mentally, legal/visa issues, talking with friends or family, financially/scholarships, etc." Although it was only prompted to be discussed once, participants talked about family ties throughout other portions of the interview. We may infer that those who mention their family more frequently have greater levels of support from their family, which helps them in the transition to moving to another country. For example, previous research on Latino families, that may be applicable to other types of families, shows that better family functioning and emotional support provided by family members leads to lower rates of depression and greater emotional adjustment in college students [26] .
Family ties may lead to higher levels of global competency in different ways. Family trips and vacations may expose the students to the U.S. or other countries and inspire them to travel and live abroad later in life. Trips to the United States, or other English speaking countries, also give students a chance to practice and develop their English skills, which may give them more confidence that they can successfully live and study in the U.S. on their own. Furthermore, family may offer financial support that allows the student to study in another country. International students have greater fees to study at U.S. institutions, not to mention extra expenses due to travel. Having financial support is very helpful in assisting with the transition to another country. Although we acknowledge that families able to afford vacations abroad may be part of higher socioeconomic status in their country, a deeper analysis of the composition of graduate students in terms of their socioeconomic level and their dependence on other types of funding (e.g. scholarships, loans, etc.) could strengthen our conclusions on this type of family support.
Family offer a network of support for the student as they transition into another country and culture. A caring family may give the student the encouragement needed to make the move to another country. In addition, students can also turn to their family connections for advice after arrival in the host country. Furthermore, having family to turn to during times of distress makes the new atmosphere much more manageable. Having the support of family in the country of destination may be another factor influencing global competency. Many participants mention that they have family living in the United States, and that as graduate students they visit these family members. These trips within the U.S. increase their rate of cultural exchange.
Furthermore, some students have spouses living with them in the United States, which gives them another person to share this experience with and rely on. These findings are consistent with Poyrazli's, who showed that married international students would have higher levels of social support [27] . Having a spouse gives the student another person to go out and be involved in American culture with and attend outings and cultural events that the person may not have gone to alone. Having close family members' best interests in mind may make the person more willing to try new things and immerse themselves in the offerings of the new culture. In addition, university organizations can play a role in fostering these familial ties. One student mentioned his experience being paired up as an international student with a family in the U.S. for cultural immersion, having the opportunity to explore the culture through sharing different events such as Thanksgiving. This student's experience shows that students can get involved with other families aside from their own to increase their global competency and expose them to more cultural events. Family support may be a factor in higher levels of global competency and adaptation to the change of a new culture.
c) Networks of Support/Advice
A strong network of support and advice may lead to easier adjustment to a new culture. Cohen and Willis [28] found evidence of the use of social support (perceived as interpersonal psychological and material resources) as a buffer against stressful and potentially adverse situations. This was named the "buffering model" [28] ; our results are somewhat aligned with this model. The amount of advice and mentorship the students received varied. Students mentioned many things that they got help with or needed advice on: paperwork and legal issues, housing choice, U.S. customs, and transportation, for example. The student expressing the highest number of difficulties while his graduate studies received little advice before their departure and also had less mentorship in the U.S. These findings are consistent with those of Poyrazli [27] , who demonstrated that international students with higher levels of social support had less acculturative stress.
Most students received extensive advice before they arrived in the U.S. Many students received help with legal paperwork and their application to graduate school as an international student. These students received advice on how to survive here as well: safety, transportation such as bikes and cars, and where to live and what kind of apartments to rent. All of this preparation will make a student more adept at adjusting to the new culture. The positive impact of social support on cross-cultural adjustment was also studied by Adelman in the late 80's [29] , when she analyzed how the informal networks of support positively impacted the cross-cultural adjustment of sojourners before departure and after their initial entry to the visiting country. In this context, a student mentioned that the support received from networks of friends helped them adjust socially: "My friends and my colleagues have helped me figure out how to mingle with the American and become more a citizen of this country."
Many students in our sample were supported financially through their home institution or through some other type of funding. Having less worries about money in a foreign country may make the transition easier for these students. Some students are already professors at their home institutions and are receiving financial support through these universities. Two students reported being funded through the Fulbright Program, which in addition to financial support gave them extensive preparation and advice on the transition to the U.S. One of them mentioned: "They help you through the whole process. All the exams, all the tests...." This positive impact of the Fulbright program is an indicator of its success in its intention to prepare global scholars that "advance international education and access to education worldwide" (www.fulbrightonline.org). Fulbright and other programs alike have played a significant role on promoting the global competency of engineering students in the U.S. through supporting and promoting studying abroad experiences [30] .
Students also mentioned academic support, such as academic advisors. Many of these experiences are shared by the students with higher levels of global competency. The student reporting the most challenging financial difficulties in his time at graduate school expressed the need for someone to guide him by commenting: "I think every student should have somebody who guides them. It's especially important for international people who come into this new environment. They're trying to adjust to this new setting and trying to understand what is going on. I wish I'd had a mentor." Every student would benefit greatly from more mentorship and advice about the transition to living in another country, both before and during the transition.
d) Participation in U.S. culture/hobbies
From our analysis, we can infer that students that most frequently mentioned involvement in U.S. culture were those describing having better experiences. These results support literature reporting that international students' interactions with members of the host culture help them achieve better adjustment outcomes [31] [32] . The student reporting the most frequent interaction with U.S. citizens and therefore U.S. culture, mentioned social activities such as hanging out with friends, cooking and hosting dinners for friends, going to the bars, and playing in a band.
Many students mentioned hanging out with friends, joining sports teams or collegiate clubs for example as part of their participation in U.S. culture. Interestingly, the two participants with the most negative experiences during their time at the U.S. reported having more solitary hobbies such as reading, doing research, bible study, or orchestra. One of these students commented on his opinion about not needing to interact with new people by saying: "You don't need to approach others to officially like.... other cultures. If you just feel good, why do you need to change yourself?" In general, students that did not interact with the U.S. culture did so because of lack of time, unease in such situations, language barriers, or lack of information on campus social events. Some research has been done to study the limitations of international graduate students on improving their intercultural learning process in the U.S. For example, Jiang [16] explored the experiences of Chinese graduate students in engineering programs in the U.S. and found that language barriers and cultural differences were their main challenges to engage in intercultural interactions, as well as the existence of a strong peer-network of other Chinese students that helped them stay in their comfort zone [16] . These findings present universities with some suggestions on how they can engage international students. For example, universities can increase communication about campus events to engage international students.
Another finding from our research is that all of the participants have changed their hobbies since their arrival in the U.S. Some reasons cited for these changes were: moving to a different type of city (metropolitan area to the country), changes in weather patterns that force them to stay inside more. Students also reported increased levels of stress, either from moving to another country or from high requirements from their graduate program that forced them to take on easier and more relaxing hobbies. Students also mentioned changes in amounts of free time, however some reported more free time and others reported less free time. All of these changes in lifestyle have forced the students to find different hobbies in the U.S. that fit into their new schedules. How well students adjust to these differences may contribute to their levels of global competency.
Interestingly, every participant mentioned fitness, sports, and working out as a priority in their lifestyles. Participants mentioned a variety of hobbies such as swimming, martial arts, soccer, biking, working out, intramural sports, basketball, and attending and watching professional sports games. It has been documented that being active is a great way to relieve stress [33] , and may be even more important for students adjusting to a new culture. One participant mentioned that her interaction with sports has helped her endure the culture shock. Furthermore, joining an intermural sports team may be a great way to start interacting with U.S. citizens. Since all of our participants mentioned fitness as a part of both their lives at home and in the U.S., it may be beneficial to create strategies considering this fact to promote the interaction of international and domestic U.S. students such as fitness clubs or sports leagues.
C. Comparing U.S. domestic and international graduate
students experiences It is important to relate the experiences of domestics abroad to that of international students in the U.S. For example, both groups of students frequently detailed differences between their country and their host country. Domestic U.S. students reported differences were analyzed to a greater depth, and we classified them as neutral, positive, or negative. This pattern was also seen in international students, however it was not reported in the scope of this paper. We suggest that both groups of students need help in drawing similarities between cultures which may help them with their adjustment. Another similarity we found is that both groups reported preparation before their trips. However, the domestic U.S. students often reported self-led preparation because of their relatively short length of stay.
On the contrary, international students preparing to live abroad for a longer period of time ranged from self-led to receiving extensive mentorship and advice before and during their move. Because the international students were preparing for a longer stay, they often received more help. Also, the U.S. students did not prepare to speak the host country's language, whereas many of the international students coming to the U.S. reported studying and practicing English. We found that both groups would benefit from greater preparation and mentorship. Additionally, both groups reported making network connections or having academic opportunities in their travel experiences. It appears that the international students made more long-lasting connections, which can be explained by their longer lengths of stay. However, both groups reported overall academic benefits from their travels. This shows that international travel is indeed beneficial to students' academic growth and global competency development.
V. DISCUSSION
This work explored how the experiences of graduate engineering students influenced their development of global competency. This was performed through students' interviews. First, our analysis of domestic U.S. students going abroad explored how they prepared for it, how their experience was, and how relevant were these experiences for them. Students explored the culture in the host country before traveling to guide their behavior appropriately. They reported positive gains in their academic development and were highly reflective on the different structures in both culture and working styles between the U.S. and the host country. The negative experiences reported by students could be linked to unrealistic expectations they previously had.
Second, the analysis of international students in the U.S. gave evidence of different areas to consider for harnessing the acquisition of global competency. Students were more likely to talk about cultural differences than connect similarities; we consider that the reflection on similarities would improve the development of global competency and would enhance students' adaptation to the host country. Another result was that students with greater family ties as well as networks of support, both in the U.S. and their home countries, had greater levels of global competency. Parallel to this, there was a positive correlation between access to networks of support and levels of global competency. These networks can be really helpful for the demanding transition of living abroad. Furthermore, every participant in our study frequently mentioned sports or fitness as an integral part of their lives, even though their hobbies had changed from the time they lived in their home country.
There were no identifiable themes related to students' plans other than that most of the international students planned to return to their country of origin either after finishing their degree or after obtaining some professional experience in the U.S.
There are different limitations to this study that should be considered. First, we conducted the analyses with a relatively small sample of students from only two different engineering graduate programs. Second, our sample of international students was composed from students coming from only 5 different countries. Five interviewees were from South America, which could represent a bias towards the Latino experience in the U.S. and could represent lack of generalizability to students coming to the U.S. from other countries. A more varied group of interviewees from different countries and more graduate programs could help to overcome these limitations.
VI. CONCLUSION
Our work can be summarized with three main findings. First, domestic students regularly prepared themselves for their experiences abroad through self-led preparation in order to be culturally appropriate. Furthermore, the few negative experiences they reported are connected to higher expectations formed before their trips. Therefore, better advising from mentors that have had experiences abroad would be useful to avoid having unsatisfied expectations.
International students studying in the U.S. frequently discussed cultural differences rather than similarities. These students tended to have low comfort with differences. These two traits may be a hindrance to building global competency. Universities are advised to help students in findings crosscultural similarities and become more comfortable with differences. Additionally, international students with greater support from family, friends, and mentors had better adjustment outcomes. Universities are advised to help foster these relationships both before and during international students' traveling experiences.
VII. IMPLICATIONS AND FUTURE WORK
Our results about the experiences of domestic students abroad imply that it is important that sponsor organizations, as well as academic advisers and mentors, help students develop realistic expectation about their future experiences abroad. Academic advisors have usually been more exposed to international experiences, therefore could support students in this manner.
Our research shows that graduate engineering students are more likely to perceive cross-cultural differences rather than similarities. Our work also shows that students have low comfort with these differences. We suggest that universities take action accordingly and find ways to foster cross-cultural understanding and increase comfort with differences between graduate engineers. The evidence found about the relevance of family ties in the development of global competency would imply a possible strategy for universities to help students develop this trait. Cultural exchange programs that pair up international students with U.S. families have proved to be an efficient strategy to help speed up students' acculturation. Higher support to these type of programs would be suggested.
The development of different networks of support or advice would be an invaluable resource to adapting students in the U.S. Promoting structures of incoming advisors or student committees to help students before and after arrival could have a good impact on alleviating incoming students' burden. Our findings present universities with many suggestions on how they can engage international students in U.S. culture. For example, universities can increase communication about campus events to engage international students. Universities can promote sports leagues as a place for cross-cultural engagement as well as a way to release stress that comes with the transition to another country.
Universities should enhance their graduate engineering students' international experiences in a way that those trips contribute to the development of global competency in a better way. Our studies show that students need to increase their appreciation of these diverse experiences and also their comfort with cultural differences.
Future endeavors on this research line will include longitudinal analyses of the development of global competency among graduate students, gathering data from different institutions, as well as different programs and among students going abroad to or coming to the U.S. from a wider variety of countries.
